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LIGHT EMITTING DIODE PACKAGE AND 
METHOD OF MANUFACTURING THE SAME 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The embodiment of present invention relates to a light 

emitting diode package and a method of manufacturing the 
same. 

2. Description of the Related Art 
A light emitting diodes (LED) reproduces various colors 

by using compound semiconductor materials such as GaAs, 
AlGaAs, GaN, InGaN, and InGaAlP to compose a light emit 
ting source. The LED has been applied to various ?elds, such 
as a lighting display device, a character display device, and an 
image display device, Which uses one or more LEDs to dis 
play an original color or various colors. 

Characteristics of the LED are generally determined by a 
material, color and brightness, the range of the brightness, 
and the like. In particular, the characteristics of the LED are 
greatly in?uenced by the package structure for mounting 
LED chip(s). 

FIG. 1 is a sectional vieW of an LED package according to 
a related art. 

Referring to FIG. 1, an LED package 10 includes a sub 
strate 20 With a cavity formed at its upper portion, a re?ective 
electrode layer 21, an LED chip 30, a ?ller 40, and a mold lens 
50. 

The re?ective electrode layer 21 is formed of an Ag metal 
in the cavity at an upper portion of the substrate 20, and is 
electrically disconnected. Both ends of the re?ective elec 
trode layer 21 extend to an edge of the substrate 20 and are 
connected to tWo electrode terminals 22 and 23. 

The LED chip 30 is a blue LED chip, and includes P and N 
electrodes bonded to the re?ective electrode layer 21 using a 
Wire 31. 

The cavity of the substrate 20 is ?lled With the ?ller 40. The 
?ller 40 is formed of resin such as epoxy, and is molded in 
order to prevent the oxidation of the LED chip 30, the Wire 31, 
and a boding portion, reduce a light loss due to an air resis 
tance, and improve thermal conductivity. The mold lens 50 is 
attached onto the ?ller 40. 

In the LED package 10, light generated from the LED chip 
30 radiates out through the ?ller 40 and the mold lens 50, or 
is re?ected from the re?ective electrode layer 21 and then 
radiated out through the ?ller 40 and the mold lens 50. 

HoWever, it is di?icult to mount a plurality of LED chips 
using the LED package 10 that has the above-described 
re?ective electrode layer structure, and thus it is di?icult to 
manufacture an LED package that emits lights of various 
colors. 

SUMMARY OF THE INVENTION 

An embodiment of the present invention provides to an 
LED package and a method of manufacturing the same that 
substantially obviate one or more problems due to limitations 
and disadvantages of the related art. 
An embodiment of the present invention provides an LED 

package Where a plurality of LED chips are easily disposed on 
lead frames according to a circuit composition and kinds of 
LED chips and a method of manufacturing the same. 
An embodiment of the present invention provides a light 

emitting diode package, comprising: a package main body 
With a cavity; a plurality of light emitting diode chips 
mounted in the cavity; a Wire connected to an electrode of at 
least one light emitting diode chip; and a plurality of lead 
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2 
frames formed in the package main body, Wherein at least one 
lead frame is electrically connected to the light emitting diode 
chip or a plurality of Wires. 
An embodiment of the present invention provides a method 

of manufacturing a light emitting diode package, the method 
comprising: forming a package main body including a cavity 
With a plurality of lead frames formed therein; attaching a 
plurality of light emitting diode chips into the cavity; and 
bonding the light emitting chip and/or the one or more Wires 
to at least one lead frame. 

It is to be understood that both the foregoing general 
description and the folloWing detailed description of the 
present invention are exemplary and explanatory and are 
intended to provide further explanation of the invention as 
claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying draWings, Which are included to pro 
vide a further understanding of the invention and are incor 
porated in and constitute a part of this application, illustrate 
embodiment(s) of the invention and together With the descrip 
tion serve to explain the principle of the invention. In the 
draWings: 

FIG. 1 is a sectional vieW of an LED package according to 
a related art; 

FIG. 2A is a side sectional vieW of an LED package accord 
ing to a ?rst embodiment of the present invention; 

FIG. 2B is a circuit diagram of LEDs of FIG. 2A; 
FIG. 3A is a side sectional vieW of an LED package accord 

ing to a second embodiment of the present invention; 
FIG. 3B is a circuit diagram of LEDs of FIG. 3A; 
FIG. 4A is a side sectional vieW of an LED package accord 

ing to a third embodiment of the present invention; and 
FIG. 4B is a circuit diagram of LEDs of FIG. 4A. 

DETAILED DESCRIPTION. OF THE INVENTION 

Hereinafter, an LED package and a method of manufactur 
ing the same according to embodiments of the present inven 
tion Will be described With reference to the accompanying 
draWings. 

FIG. 2A is a side sectional vieW of an LED package accord 
ing to a ?rst embodiment of the present invention. FIG. 2B is 
a circuit diagram of LEDs of FIG. 2A. 

Referring to FIG. 2A, an LED package 100 includes a 
package main body 110 With a cavity, a plurality of lead 
frames 111~115, a plurality ofLED chips 120, 130 and 140, 
and a mold member 150 to provide light laterally. 
The package main body 110 may be formed by performing 

injection-molding using plastic materials such as polycar 
bonate (PC), polycarbonate acrylonitrile butadiene styrene 
(PCABS), polyphthalamide (PPA), nylon, polyethylene 
terephtalate (PET), and polybutylene terephtalate (PBT). The 
lead frames 1 1 1~1 15 are formed inside the cavity When mold 
ing the package main body 110. The cavity is formed to a 
predetermined depth at an upper portion of the package main 
body 1 10, and may have an upper diameter larger than a loWer 
diameter. For example, each side surface of the cavity may be 
formed so as to lean outWard at 105-120 degree angle, thereby 
increasing the light emitting e?iciency. 
The plurality of lead frames 111~115 are formed at a loWer 

portion of the cavity of the package main body 110 and are 
electrically disconnected With each other. Ends of the lead 
frames 111~115 penetrate the package main body 110 such 
that they are exposed outside and used as electrode leads. 
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The number of the lead frames 111~115 is smaller than that 
of electrodes of the plurality of LED chips 120, 130 and 140 
by one. The lead frames 111~115 are spaced from each other 
by a predetermined distance and disposed in a line, in a length 
direction of the package main body 110. 

The plurality of LED chips 120, 130 and 140 may be 
composed of LED chips of three colors or single colored LED 
chips. The LED chips of three colors may be a blue LED chip 
120, a red LED chip 130, and a green LED chip 140.All ofthe 
single colored LED chips may be blue LED chips. 
The plurality of LED chips 120, 130 and 140 may include 

horizontal LED chips 120 and 140 Where tWo electrodes (N, 
P) are horizontally disposed at an upper side of the LED chip, 
and/or the vertical LED chip 130 Where tWo electrodes are 
disposed at upper and loWer sides of the LED chip, respec 
tively. 

The LED chips 120, 130 and 140 may be adhered to the 
lead frames 111~115 in the cavity or to a loWer side of the 
cavity of the package main body 110. Here, the horizontal 
LED chips 120 and 140 are adhered using a nonconductive 
adhesive. An N electrode disposed at a loWer side of the 
vertical LED chip 130 is die-bonded to any one lead frame 
113 using a conductive adhesive. 
When the LED chips 120, 130 and 140 are adhered, upper 

electrodes of the LED chips 120, 130 and 140 are bonded to 
the lead frames 111,112,114 and 115 through Wires 121,122, 
131, 141 and 142. Here, upper electrodes (N, P) ofthe hori 
zontal LED chips 120 and 140 are connected to the ?rst and 
second lead frames 111 and 112 and the fourth and ?fth lead 
frames 114 and 115, respectively. The vertical LED chip 130 
includes an N electrode (or a P electrode) at a loWer side of the 
vertical LED chip 130 connected to the third lead frame 113, 
and a P electrode (or a N electrode) at an upper side the 
vertical LED chip 130 connected to the second lead frame 112 
through the Wire 131. 

In detail, referring to FIGS. 2A and 2B, the blue LED chip 
120 has a horizontal electrode structure, and includes the N 
and P electrodes connected to the ?rst and second frames 111 
and 112 through the Wires 121 and 122, respectively. The red 
LED chip 130 has a vertical electrode structure, and includes 
the N electrode at a loWer side of the red LED chip 130 
connected to the third lead frame 113 and the P electrode at an 
upper side of the red LED chip 130 connected to the second 
lead frame 112 through the Wire 131. The green LED chip 140 
has a horizontal electrode structure, and includes the P elec 
trode connected to the fourth lead frame 114 through the Wire 
141 and the N electrode connected to the ?fth lead frame 115 
through the Wire 142. 

Here, the P electrodes of the blue LED chip 120 and the red 
LED chip 130 may be connected With commonness to the 
second lead frame 112 (a common anode con?guration). In 
the present invention, At least one of the three LED chips 120, 
130 and 140 may have a horizontal or/and vertical electrode 
structure. Also, When positions for mounting the blue LED 
chip 120 and the green LED chip 140 are changed With each 
other, the P electrodes of the red LED chip 130 and the green 
LED chip 140 may be connected With commonness to the 
second lead frame 112. 

Also, N and P electrode leads of the LED chips 120, 130 
and 140 may be alternately formed in the ?ve lead frames 
111~115 disposed in a line in the cavity. For example, an N 
electrode lead is disposed in the ?rst lead frame 111, a P 
electrode lead is disposed in the second lead frame 112, an N 
electrode lead is disposed in the third frame 113, a P electrode 
lead is disposed in the fourth lead frame 114, and an N 
electrode lead is disposed in the ?fth lead frame 115. 
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4 
The mold member 150 is formed in the cavity of the pack 

age main body 110. The mold member 150 is formed ofresin 
such as epoxy and silicon, and is ?lled Within the cavity so as 
to protect the LED chips 120,130 and 140, the Wires 121,122, 
131, 141 and 142, and the bonding portion. The moldmember 
150 may be not formed inside the cavity When the LED 
package 100 can emit light of a desired color. 
The mold member 150 may have a surface of a ?at shape, 

a concave lens shape or a convex lens shape. Such a surface 
shape may be changed according to a use or an object of the 
LED package 100. 

In the ?rst embodiment of the present invention, the LED 
chip 130 among the three LED chips 120, 130 and 140 has a 
vertical electrode structure Where its P electrode is disposed at 
an upper side of the LED chip 130, and the P electrodes may 
be connected to one lead frame 112 of the ?ve lead frames 
111~115 (a common anode con?guration). 

FIG. 3A is a side sectional vieW of an LED package accord 
ing to a second embodiment of the present invention. FIG. 3B 
is a circuit diagram of LEDs of FIG. 3A. 

Referring to FIGS. 3A and 3B, an LED package 200 
includes a package main body 210 With a cavity, a plurality of 
lead frames 211~215, a plurality of LED chips 220, 230 and 
240, and a mold member 250. 
The package main body 210 may be formed by performing 

injection-molding using plastic materials such as polycar 
bonate (PC), polycarbonate acrylonitrile butadiene styrene 
(PCABS), polyphthalamide (PPA), nylon, polyethylene 
terephtalate (PET), and polybutylene terephtalate (PBT). The 
lead frames 21 1~215 are formed inside the cavity When mold 
ing the package main body 210. The cavity is formed to a 
predetermined depth at an upper portion of the package main 
body 210, and may have an upper diameter larger than a loWer 
diameter. For example, each side surface of the cavity may be 
formed so as to lean outWard at 105-120 degree angle, thereby 
increasing the light emitting e?iciency. 
The plurality of lead frames 211~215 are formed at a loWer 

portion of the cavity of the package main body 210 and are 
electrically disconnected With each other. Ends of the lead 
frames 211~215 penetrate the package main body 210 such 
that they are exposed outside and used as electrode leads. 
The number of the lead frames 21 1~215 is smaller than that 

of electrodes of the number of the plurality of LED chips 220, 
230 and 240 by one. The lead frames 211~215 are spaced 
from each other by a predetermined distance and disposed in 
a line, in a length direction of the package main body 210. 
The plurality of LED chips 220, 230 and 240 may be 

composed of LED chips of three colors or single colored LED 
chips. The LED chips of three colors may be a blue LED chip 
220, a red LED chip 230, and a green LED chip 240. All ofthe 
single colored LED chips may be blue LED chips. 
The plurality of LED chips 220, 230 and 240 may include 

horizontal LED chips 220 and 240 Where tWo electrodes (N, 
P) are horizontally disposed at an upper side of the LED chip 
220 and 240, and/ or the vertical LED chip 230 Where tWo 
electrodes are disposed at upper and loWer sides of the LED 
chip 230, respectively. 
The LED chips 220, 230 and 240 may be adhered to the 

lead frames 211~215 in the cavity or to the package main 
body 210. Here, the horizontal LED chips 220 and 240 are 
adhered using a nonconductive adhesive. A P electrode at a 
loWer side of the vertical LED chip 230 is die-bonded to any 
one lead frame 213 using a conductive adhesive. 
When the LED chips 220, 230 and 240 are adhered, elec 

trodes of the LED chips 220, 230 and 240 are bonded to the 
lead frames 211~215 through Wires 221, 222, 231, 241 and 
242. Here, electrodes (N, P) of the horizontal LED chip 220 
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are connected to the ?rst and second lead frame 211 and 212, 
respectively. The vertical LED chip 230 includes an P elec 
trode at a loWer side of the vertical LED chip electrically 
connected to the third lead frame 213, and an N electrode at an 
upper side of the vertical LED chip bonded to the second lead 
frame 212 through the Wire 231. 

In detail, the blue LED chip 220 has a horizontal electrode 
structure, and includes the P electrode connected to the ?rst 
lead frame 211 through the Wire 221 and the N electrode 
connected to the second lead frame 212 through the Wire 222. 
The red LED chip 230 has a vertical electrode structure, and 
includes the P electrode at a loWer side of the red LED chip 
electrically connected to the third lead frame 213 and the N 
electrode at an upper side of the red LED chip connected to 
the second lead frame 212 through the Wire 231. The green 
LED chip 240 has a horizontal electrode structure, and 
includes the P electrode connected to the fourth lead frame 
214 through the Wire 241 and the N electrode connected to the 
?fth lead frame 215 through the Wire 242. 

Here, the N electrodes of the blue LED chip 220 and the red 
LED chip 230 may be connected With commonness to the 
second lead frame 212 (a common cathode con?guration). In 
the present invention, At least one of the three LED chips 220, 
230 and 240 may have a horizontal or/and vertical electrode 
structure. Also, When positions for mounting the blue LED 
chip 220 and the green LED chip 240 are changed With each 
other, the N electrodes of the green LED chip 240 and red 
LED chip 230 may be connected With commonness to the 
second lead frame 212. 

Also, N and P electrode leads of the LED chips 220, 230 
and 240 may be alternately formed in the ?ve lead frames 
211~215 disposed in a line in the cavity. 

For example, a P electrode lead is disposed in the ?rst lead 
frame 211, an N electrode lead is disposed in the second lead 
frame 212, a P electrode lead is disposed in the third frame 
213, an N electrode lead is disposed in the fourth lead frame 
214, and a P electrode lead is disposed in the ?fth lead frame 
215. 

The mold member 250 is formed in the cavity of the pack 
age main body 210. The mold member 250 is formed of resin 
such as transparent epoxy and silicon, and is ?lled Within the 
cavity so as to electrically protect the LED chips 220, 230 and 
240, the Wires 221, 222, 231, 241 and 242, and the bonding 
portion. 

The mold member 250 may have a surface of a ?at shape, 
a concave lens shape or a convex lens shape. Such a surface 
shape may be changed according to a use or an object of the 
LED package 200. The mold member 250 may be not formed 
in the cavity When the LED package 200 can emit light of a 
desired color. 

In the second embodiment of the present invention, the 
LED chip 230 among the three LED chips 220, 230 and 240 
has a vertical electrode structure Where its N electrode is 
disposed at an upper portion of the LED chip 230, and the N 
electrodes of the tWo LED chips 220 and 230 may be con 
nected With commonness to one lead frame 212 of the ?ve 
lead frames 211~215 (a common cathode con?guration). 

FIG. 4A is a side sectional vieW of an LED package accord 
ing to a third embodiment of the present invention. FIG. 4B is 
a circuit diagram of LEDs of FIG. 4A. 

Referring to FIGS. 4A and 4B, an LED package 300 
includes a package main body 310 With a cavity, a plurality of 
lead frames 311~315, a plurality of LED chips 320, 330 and 
340, and a mold member 350. 

The package main body 310 may be formed by performing 
injection-molding using such as polycarbonate (PC), poly 
carbonate acrylonitrile butadiene styrene (PCABS), polyph 
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6 
thalamide (PPA), nylon, polyethylene terephtalate (PET), and 
polybutylene terephtalate (PBT). The lead frames 311~315 
are formed inside the cavity When molding the package main 
body 310. The cavity is formed to a predetermined depth at an 
upperportion of the package main body 310, and may have an 
upper diameter larger than a loWer diameter. For example, 
each side surface of the cavity may be formed so as to lean 
outWard at 105-120 degree angle, thereby increasing the light 
emitting ef?ciency 
The plurality of lead frames 311~315 are formed at a loWer 

portion of the cavity of the package main body 310 and are 
electrically disconnected With each other. Ends of the lead 
frames 311~315 penetrate the package main body 310 such 
that they are exposed outside and used as electrode leads. 

The number of the lead frames 3 1 1~3 15 is smaller than that 
of electrodes of the plurality of LED chips 320, 330 and 340 
by one. The lead frames 311~315 are spaced from each other 
by a predetermined distance and disposed in a line, in a length 
direction of the package main body 310. 
The plurality of LED chips 320, 330 and 340 may be 

composed of LED chips of three colors or single colored LED 
chips. The LED chips of three colors may be a blue LED chip 
320, ared LED chip 330, and a green LED chip 340. All ofthe 
single colored LED chips may be blue LED chips. 
The plurality of LED chips 320, 330 and 340 include 

horizontal LED chips Where tWo electrodes (N, P) are hori 
zontally disposed at each upper portion of the LED chip. The 
LED chips 320, 330 and 340 are adhered to the lead frames 
311~315 in the cavity or to the package main body 310 using 
a nonconductive adhesive. Here, the third lead frame 313 
supports the red LED chip 330 or emits heat from the red LED 
chip 330. 
When the LED chips 320, 330 and 340 are adhered, elec 

trodes (N, P) of the LED chips 320, 330 and 340 are bonded 
to the lead frames 311,312,314,315 through Wires 321, 322, 
331, 341 and 342, respectively. 

In detail, the blue LED chip 320 has a horizontal electrode 
structure, and includes the P electrode connected to the ?rst 
lead frame 311 through the Wire 321 and the N electrode 
connected to the second lead frame 312 through the Wire 322. 
The red LED chip 330 has a horizontal electrode structure, is 
disposed on the third lead frame 313, and includes the N 
electrode connected to the second lead frame 312 through the 
Wire 331 and the P electrode connected to the fourth lead 
frame 314 through the Wire 332. The green LED chip 340 has 
a horizontal electrode structure, and includes the P electrode 
connected to the fourth lead frame 314 through the Wire 341 
and the N electrode connected to the ?fth lead frame 315 
through the Wire 342. 

Here, the blue LED chip 320, the red LED chip 330, and the 
green LED chip 340 are connected to the four lead frames 
311, 312, 314, 315 in series using the Wires 321, 322, 331, 
332, 341 and 342. Also, the disposition order of the LED 
chips 320, 330 and 340 may be changed. 
The mold member 350 is formed in the cavity of the pack 

age main body 310. The mold member 350 is formed ofresin 
such as transparent epoxy or silicon, and is ?lled Within the 
cavity so as to electrically protect the LED chips 320, 330 and 
340, the Wires 321, 322, 331, 332, 341 and 342, and the 
bonding portion. 

The mold member 350 may have a surface of a ?at shape, 
a concave lens shape or a convex lens shape. Such a surface 
shape may be changed according to a use or an object of the 
LED package 300. 

In the third embodiment of the present invention, the three 
LED chips 320, 330 and 340 are disposed in a horizontal 
electrode structure and connected in series, and the ?rst lead 
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frame 311 may be used as a P electrode lead and the ?fth lead 
frame 315 may be used as an N electrode lead. Alternatively, 
the ?rst lead frame 3 1 1 may be used as an N electrode lead and 
the ?fth lead frame 315 may be used as a P electrode lead 

According to embodiments of the present invention, an 
output ratio of the LED chips may be controlled to determine 
a color of light to be emitted from the LED package. For 
example, When the output ratio of the red LED chip, the green 
LED chip, and the blue LED chip is 3:7: 1, the LED package 
may emit White light. 

In embodiments of the present invention, the number of 
lead frames is smaller than the number of the plurality of LED 
chips by one, but more lead frames may be formed according 
to the necessity such as radiation of heat. 

Also, When the LED chips have been mounted inside the 
LED package, a silicate-based phosphor of a predetermined 
rate may be added into the mold member. Therefore, some of 
blue light generated from the blue LED chip is excited by the 
silicate-based phosphor and then emitted as yelloW light. The 
yelloW light is mixed With the blue light to emit White light. 

According to an LED package of embodiments of the 
present invention, a circuit can be adaptably designed 
depending on an electrode structure of LED chips. 

Also, the LED package can mount a plurality of LED chips 
therein to emit light of various colors from the LED chips, 
thereby emitting White light. The LED package is a side type 
LED package and can laterally provide light in a backlight 
unit or a portable terminal. 

It Will be apparent to those skilled in the art that various 
modi?cations and variations can be made in the present 
invention. Thus, it is intended that the present invention cov 
ers the modi?cations and variations of this invention provided 
they come Within the scope of the appended claims and their 
equivalents. 
What is claimed is: 
1. A light emitting diode package comprising: 
a package body including a plurality of electric connec 

tions, Wherein a loWer portion of the package body 
includes a ?rst region, a second region, and a third 
region, Wherein the second region includes a concave 
portion and is disposed betWeen the ?rst region and the 
third region; 

a plurality of light emitting diode (LED) chips on the 
package body, Wherein the plurality of LED chips are 
disposed on the same horiZontal plane, Wherein the plu 
rality of LED chips include a ?rst and a second electrode 
and include at least one vertical type LED chip including 
the ?rst and the second electrode disposed on an upper 
surface and a loWer surface of the at least one vertical 
type LED chip, respectively, the vertical type LED chip 
including an n-electrode disposed on the upper surface 
of the vertical type LED chip, and Wherein the plurality 
of LED chips are con?gured to emit light having a same 
color; and 

a phosphor layer covering a top surface of the plurality of 
LED chips, said phosphor layer having one of a ?at 
shape surface, a concave shape, or a convex shape and 
con?gured to make the light emitted by the plurality of 
LED chips With the same color into a White color, 

Wherein at least tWo electrodes respectively disposed on 
upper surfaces of at least tWo LED chips are commonly 
connected to at least one of the plurality of electric 
connections using Wires, 

Wherein an end of an electric connection corresponding to 
the vertical type LED chip penetrates the package body, 

Wherein the plurality of LED chips are disposed in the 
package body, and 
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Wherein the at least one vertical type LED chip is directly 

bonded to the electric connection corresponding to the at 
least one vertical type LED chip using a conductive 
adhesive. 

2. The light emitting diode package according to claim 1, 
Wherein the package body includes a cavity, and a mold 
member comprising the phosphor layer formed in the cavity. 

3. The light emitting diode package according to claim 2, 
Wherein the mold member is formed of silicone or epoxy 
resin. 

4. The light emitting diode package according to claim 1, 
Wherein the phosphor layer includes a silicate-based material. 

5. The light emitting diode package according to claim 1, 
Wherein a number of the plurality of electric connections is 
smaller than a number of electrodes of the plurality of LED 
chips. 

6. The light emitting diode package according to claim 1, 
Wherein the electric connections are disposed in a line such 
that they are spaced from each other. 

7. The light emitting diode package according to claim 1, 
Wherein the package body is formed of at least one material 
selected from the group consisting of PC (polycarbonate), 
PCABS (polycarbonate acrylonitrile butadiene styrene), PPA 
(polyphthalamide), nylon, PET (polyethylene terephtalate), 
or PBT (polybutylene terephtalate). 

8. The light emitting diode package according to claim 2, 
Wherein each side surface of the cavity is formed so as to lean 
outWard at a 105-120 degree angle. 

9. The light emitting diode package according to claim 1, 
Wherein at least one of the plurality of LED chips is a hori 
Zontal type LED chip, and 

Wherein tWo electrodes of the horizontal type LED chip are 
disposed on a same side of the horiZontal type LED chip. 

10. The light emitting diode package according to claim 9, 
Wherein the horiZontal type LED chip is bonded to a corre 
sponding electric connection using a nonconductive adhe 
s1ve. 

11. The light emitting diode package according to claim 1, 
Wherein all of the plurality of LED chips are con?gured to 
emit blue light. 

12. A light emitting diode package comprising: 
a package body including a plurality of electrical connec 

tions and a nonconductive substrate, Wherein a loWer 
surface of the package body includes a ?rst region, a 
second region, and a third region, Wherein the second 
region includes a concave portion and is disposed 
betWeen the ?rst region and the third region, Wherein at 
least tWo electrical connections are disposed in the ?rst 
region and/ or the second region of the package body, and 
Wherein the at least tWo electrical connections pass 
through the package body in a direction from a top 
surface of the package body to the loWer surface of the 
package body; 

a plurality of light emitting diode (LED) chips arranged in 
a line on the package body, Wherein the plurality of LED 
chips are disposed on the same horiZontal plane, and 
Wherein the plurality of LED chips are con?gured to 
emit blue light and include at least one horiZontal type 
LED chip With tWo electrodes disposed on a same side of 
the at least one horiZontal type LED chip; 

a plurality of Wires connected to the plurality of LED chips; 
and 

a phosphor layer including a phosphor covering the plural 
ity of LED chips, Wherein the phosphor layer has one of 
a substantially ?at shape surface, a concave shape, or a 
convex shape and is con?gured to make the blue light 
emitted by the plurality of LED chips into a White color. 
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13. The light emitting diode package according to claim 12, 
Wherein the plurality of LED chips are disposed on the non 
conductive substrate. 

14. The light emitting diode package according to claim 12, 
further comprising a mold member including the phosphor, 

Wherein the mold member is formed of silicone or epoxy 
resin. 

15. The light emitting diode package according to claim 12, 
Wherein a number of the plurality of electrical connections is 
smaller than a number of electrodes of the plurality of LED 
chips. 

16. The light emitting diode package according to claim 12, 
Wherein at least tWo electrodes respectively disposed on 
upper surfaces of the plurality of LED chips are commonly 
connected to at least one of the plurality of electrical connec 
tions using Wires. 

17. The light emitting diode package according to claim 1, 
Wherein at least one of the plurality of electric connections is 
disposed on the concave portion. 

18. The light emitting diode package according to claim 17, 
Wherein the at least one of the plurality of electric connections 
is protruded from the concave portion. 

19. A light emitting diode package comprising: 
a package body including a plurality of electric connec 

tions, Wherein a loWer portion of the package body 
includes a ?rst region, a second region, and a third 
region, Wherein the second region includes a concave 
portion and is disposed betWeen the ?rst region and the 
third region; 

a plurality of light emitting diode (LED) chips on the 
package body, Wherein the plurality of LED chips are 
disposed on the same horiZontal plane, Wherein the plu 
rality of LED chips include a ?rst and a second electrode 
and include at least one horizontal type LED chip 
including the ?rst and the second electrode disposed on 
upper surfaces of the at least one horiZontal type LED 
chip, respectively, Wherein the plurality of LED chips 
are con?gured to emit light having a same color, and 
Wherein at least one of the plurality of LED chips is 
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disposed on at least one electric connection of the plu 
rality of electric connections in the second region; and 

a phosphor layer covering a top surface of the plurality of 
LED chips, said phosphor layer having one of a ?at 
shape surface, a concave shape, or a convex shape and 
con?gured to make the light emitted by the plurality of 
LED chips With the same color into a White color, 

Wherein at least tWo electrodes respectively disposed on 
upper surfaces of at least tWo LED chips are commonly 
connected to at least one of the plurality of electric 
connections using Wires, and Wherein at least one elec 
tric connection in the second region is exposed out of the 
package body. 

20. The light emitting diode package according to claim 19, 
Wherein the package body includes a cavity, and a mold 
member comprising the phosphor layer formed in the cavity. 

21. The light emitting diode package according to claim 20, 
Wherein the mold member is formed of silicone or epoxy 
resin. 

22. The light emitting diode package according to claim 19, 
Wherein a number of the plurality of electric connections is 
smaller than a number of electrodes of the plurality of LED 
chips. 

23. The light emitting diode package according to claim 19, 
Wherein the electric connections are disposed in a line such 
that they are spaced from each other. 

24. The light emitting diode package according to claim 19, 
Wherein the package body is formed of at least one material 
selected from the group consisting of PC (polycarbonate), 
PCABS (polycarbonate acrylonitrile butadiene styrene), PPA 
(polyphthalamide), nylon, PET (polyethylene terephtalate), 
or PBT (polybutylene terephtalate). 

25. The light emitting diode package according to claim 20, 
Wherein each side surface of the cavity is formed so as to lean 
outWard at a 105-120 degree angle. 

26. The light emitting diode package according to claim 19, 
Wherein the at least one horizontal type LED chip is bonded to 
a corresponding electric connection using a nonconductive 
adhesive. 


